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Abstract 

Background: Animal studies have shown that nicotine affects the peristalsis of the ureter. The aim of the study is 
to analyze the effect of smoking on spontaneous passage of distal ureteral stones. 

Methods: 88 patients in whom distal ureteral stone below 10 mm diameter diagnosed with helical computerized 
tomography enhanced images were reviewed. Patients were grouped as either smokers (n:33) or non smokers (n:50). 
Follow-up for spontaneous passage of stones was limited with 4 weeks. Patients did not receive any additional 
medical treatment other than non-steroid anti inflamatory drugs only during painful renal colic episodes. 
Two groups were compared with the chi-square test in terms of passing the stone or not. Stone passage was 
confirmed with either the patient collecting the stone during urination or by helical CT. 

Results: Smoking habits was present in 30(34%) patients and the frequency in both groups were similar 
(smokers: 23(76%) vs non-smokers: 46(79%)). Spontaneous passage of the stone was observed in 69(78%) patients. 
The two groups were comparable in terms of patien age, male to female ratio and stone size. Stone passage decreased 
as stone diameter increased. Total stone passage rates were similar in both groups (smokers: 76% vs. non-smokers: 79%) 
(p > 0.05). Passage of stones > 4 mm was observed in 46% and 67% of smokers and non-smokers respectively. However 
passage of stones with a diameter < 4 mm were similar in both groups (smokers: 100% vs non-smokers: 92%) (p > 0.05). 

Conclusion: Smoking has neither a favorable nor un-favorable effect on spontaneous passage of distal ureteral 
stones. However, spontaneous passage rates in patients with a stone diameter > 4 mm was lower in smokers. 
These results should be further confirmed with studies including larger numbers of patients. 

Keywords: Ureteral stone, Smoking habits, Nicotine, Distal stones, Spontaneous passage 



Background 

The prevalence of urolithiasis within the urinary tract is 
2-3%. According to the current literature we know that 
stone localization and size are the most important factors 
associated with spontaneous stone passage. According to 
the European Association of Urology urolithiasis guidelines 
the rate of spontaneous passage for stones < =5 mm was 
68% independent of location within the ureter [1]. 

Most of the time patients develop a colic style pain 
during the spontaneous passage of a urinary stone. In 
addition to the colic type pain, spontaneous passage of 
stones have also been associated with deterioration in 
renal function and increased susceptibility to urinary tract 
infections in some patients. During the management of 
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ureteral stone the aforementioned possible outcomes 
should be taken into consideration. Waiting for the spon- 
taneous passage of the stone with or without additional 
medical treatment is an option for a significant number of 
patients. In such cases the time frame suggested for the 
spontaneous passage is 4 weeks [1]. 

Many studies in the past have exploited various med- 
ical treatment options that could assist the spontaneous 
passage of distal ureteral stones. Alfa adrenergic recep- 
tor blockers, prostaglandin inhibitors, steroid treatment 
(e.g. Deflazacort 30 mg daily, methylprednisolone) and 
calcium channel blockers are some examples of the re- 
search undertaken [2,3]. Studies have shown that alfa-1 
adrenergic receptor blockers inhibit the peristaltic ac- 
tivity and basal tonus of the ureter and increase the 
spontaneous passage rates significantly [4]. 
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Nicotine, one of the major components of cigarettes, ac- 
tivates the sympathetic nervous system by acting on the 
nicotinic acetylcholine (ach) receptors. Boyarsky et al. hy- 
pothesized that nicotine may affect the ureteral peristalsis 
by the mentioned induction of the ach receptors. They 
tried to answer this question by exposing dogs to nicotine 
and have shown that inhaled, intravenous and topical 
nicotine all increase the peristalsis of dog's ureter [5]. 

As mentioned before nicotine has a possible effect on 
ureteral peristalsis. We hypothised that absorbed nicotine 
in cigarette smokers would influence peristalsis of the ur- 
eter and affect the spontaneous passage of ureteral stones. 
In this study the effect of smoking on spontaneous pas- 
sage of distal ureteral stones smaller than 10 mm has been 
evaluated. 

Patients and method 

After ethical board approval from Gaziosmanpasa Hospital, 
we retrospectively analyzed the charts of patients who were 
diagnosed with ureteral stone between February 2008 - 
September 2008. We evaluated patients diagnosed with a 
single distal ureteral stone which was shown with CT 
(n:148). Patient charts were evaluated and patients with 
peptic ulcer, urinary tract infection in diabetics, spontan- 
eous stone passage history, long term colic pain and anti- 
hypertensive drug usage were not included. Stones with a 
diameter of 10 mm or below identified with CT were in- 
cluded into the evaluation. No patient with alpha blocker 
treatment was included in the study. Patients with missing 
data were not included and finally 88 patients were in- 
cluded and were grouped as smokers or non-smokers. 

CT was performed using a MDCT (somatom sensation 
cardiac 64, Siemens Medical Solutions). Non-contrast im- 
ages were obtained in prone position. The spiral scan time 
was 10-15 seconds, rotation time 0,5 seconds, slice width 
1,5 mm and pitch factor was 1,2. Images were obtained 
from the diaphragms to the symphysis pubis. Stone diam- 
eter was calculated using the benchmark software of the 
CT. The longest diameter was taken into consideration. 

The policy of our department is to follow patients 
with ureteral stones with the previously mentioned cri- 
teria for 4 weeks. During the 4 week period patients are 
asked to come weekly for evaluations and during this 
time they are asked to void in a separate container. At 
the end of 4 weeks if spontaneous passage does not 
occur we suggest a definitive treatment option. All pa- 
tients included in the study had a record of weekly 
evaluation during the 4 week period. Non-steroid anti- 
inflamatory drugs (diclophenac sodium 75 mg) was 
used only during painful renal colic episodes. The weekly 
check-up charts were controlled for stone passage, pain 
and NSAID consumption. Stone passage was defined as 
radiological proof of no stone or patient record of proof of 
the stone. 



The effect of the stone size and smoking status on 
spontaneous passage was analyzed using multivariate 
and univariate analysis. 

Results 

Total number of patients included in the study was 88. 
Female to male ratio was 2/7 (female: 20, male: 68) and 
median age was 40 (range: 17-77). Smoking habits was 
present in 30 (34%) patients (mean 13.7 pack-per-year). 
Spontaneous passage of the stone was observed in 69 
(78%) patients. Mean age of patients with smoking habits 
was 42 ± 12 and female to male ratio was 0.33. In the 
group of patients without smoking habits the mean age 
was 43 ± 13 and female to male ratio was 0.34. The 
mean diameter of stones was similar in both groups of 
patients (smoking +: 4.7 ± 2.3 mm vs smoking -:4.7 ± 
2.2 mm) (p > 0.05). 

Spontaneous passage of stones, located at the distal 
portion of the ureter, within 4 weeks of follow-up was 
observed in 78% of patients. Spontaneous passage rates 
decreased as the stone burden increased. A detailed ex- 
planation of the stone passage rates according to stone 
burden and smoking habits is shown in Table 1. 

Spontaneous passage rates were 76% and 79% in pa- 
tients with smoking habits and no smoking habits re- 
spectively. There was no statistical difference between 
the two groups of patients (p > 0.05). Further analysis 
was made according to stone diameter. None of the pa- 
tients with smoking habits who had a stone diameter be- 
tween 8 and 10 mm were able to pass their stones 
within 4 weeks of follow-up. On the other hand patients 
with no smoking habits had an 80% passage rate of 



Table 1 Spontaneous passage rates of distal ureteral 
stones according to stone burden, location and 
smoking habits 





Spontaneous 
passage number 
(total number) 


Spontaneous 

passage 

percentage 


p Value 


All patients 


69 (88) 


78% 




1- 4 mm 


42 (44) 


95% 


<0.05 


4,1-8 mm 


23 (36) 


63% 




8,1-10 mm 


4(8) 


50% 




Patients with smoking 
habits 


23 (30) 


76% 




1- 4 mm 


17 (17) 


1 00% 


<0.05 


4,1-8 mm 


6(10) 


60% 




8,1-10 mm 


0(3) 


0% 




Patients without smoking 
habits 


46 (58) 


79% 




1- 4 mm 


25 (27) 


92% 


<0.05 


4,1-8 mm 


17 (26) 


65% 




8,1-10 mm 


4(5) 


80% 
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stones between 8 and 10 mm. However due to the low 
number of patients (smokers n:3 vs non-smokers n:5) in 
this group the differences could not be proven statisti- 
cally. Spontaneous stone passage rates of stones between 
1-4 mm and 4-8 mm showed no difference when patients 
were compared according to smoking habits (p > 0.05). 
Smoking density did not differ in smokers who required 
an intervention (mean 14 pack-per-year) for their stone or 
who passed their stone without any intervention (mean 
13.7 pack-per-year) (p > 0.05). 

Discussion 

According to the data of the World Health Organization 
(WHO), the mean frequency of tobacco smoking in 
Turkey was 31,2% (49,4% males & 17,6% females) in 
2003 [6]. With such high smoking rates it is obvious 
that smoking is a major health problem in Turkey 
which requires attention. However, this epidemiologic 
information is valuable in assessing its possible effects 
on various systems. In our study we evaluated the pos- 
sible effects of smoking on spontaneous passage rates 
of distal ureteral stones. Previous animal studies results 
have shown that nicotine increases ureteral contraction 
frequency [5,7]. 

Ureteral stones are most often encountered in the dis- 
tal portion. The treatment options for stones at this lo- 
cation differ between interventional management and 
watchful waiting according to the stone dimension. For 
stones left for spontaneous passage medical expulsive 
therapy option should be kept in mind. When initiating 
such a treatment the consequences of obstruction on 
kidney functions should be known and the period of 
watchful waiting should be limited with 4 weeks [1]. 

In the guideline published by EAU in 2013, spontan- 
eous passage rates of stones was 68% and 95% consecu- 
tively for stones below 5 mm and 4 mm independent of 
location [1]. However the same guideline states that 
these rates significantly differ according to the stone lo- 
cation within the ureter. Spontaneous passage rates of 
stones below 4 mm in the proximal, mid and distal por- 
tions of the ureter were 25%, 45% and 70% respectively. 
A 5 mm cut-off value was used in the joint guideline of 
EAU and American Urological Association (AUA) pub- 
lished in 2007 [8]. According to these guidelines spon- 
taneous passage rates were 68% for stones smaller than 
5 mm and interventional treatment is advised in stones 
greater than 5 mm independent of the location the 
within the ureter. However location specific spontaneous 
passage rates are not stated in this guideline. Location of 
the stone within the ureter has been evaluated by some 
studies and all confirm that stone passage rates are 
higher in the distal portion [9,10]. However, detailed 
evaluations and solid date with respect to stone site and 
stone size evaluations are scarce. 



The subject of medical expulsive treatment has been 
analyzed in a recently published meta analysis [11]. Ac- 
cording to this meta analysis the additional benefit of 
medical expulsive treatment decreased as stone diam- 
eter decreased. The fact that spontaneous expulsion 
rates increased as stone diameter decreased was the 
reason why medical expulsive treatment did not have a 
significant effect in smaller stones. Alpha-blocker stud- 
ies have shown that stone sizes >5 mm demonstrated a 
significant benefit from medical expulsive treatment 
[11]. In our study the spontaneous expulsion rates of 
stones >4 mm were lower in patients with smoking 
habits. The rate of spontaneous expulsion was 46% in 
smokers and 67% in non-smokers with stones >4 mm. 
However the spontaneous expulsion rate of stones 
<4 mm was similar in both groups. The data from our 
study implies that smoking may decrease spontaneous 
expulsion rates of stones larger than 4 mm. 

Anti-edema drugs, spasmolitics, alpha-blockers, cal- 
cium channel blockers, prostaglandin inhibitors, glycerin 
trinitrate and steroids have been researched as an option 
for medical expulsive therapy [11]. The role of the ad- 
renergic system has been emphasized in many of these 
studies. The main adrenergic agonist noradrenalin has a 
dose dependent relationship. Noradrenalin increases the 
frequency of peristalsis with it s positive chronotropic ef- 
fect and creates ureteral obstruction with its inotropic 
effect that causes contraction in the smooth muscle cells 
of the ureter. Due to these reasons alpha adrenergic stimu- 
lus decreases the amount of urine passed through the ur- 
eter [12]. Although, the role of the adrenergic system and 
ureter have extensively been evaluated similar studies 
about the ach receptor activity is far more less. Especially 
as nicotine has an effect on the ureteral ach receptors 
similar studies about its effect may also be carried out. 

Boyarsky et al. have shown that nicotine increases the 
peristaltic activity of the ureter in dogs. In their study 
they administered nicotine by intravenous, inhaled or 
topical route and shown that both intravenous and in- 
haled nicotine, although effective at different dosages, do 
alter the peristalsis of the ureter [5]. Nicotine most prob- 
ably exhibits this effect on the ureter over the choliner- 
gic receptors proven to be present in the ureter also 
[13]. Further studies have shown that in each breath of a 
cigarette smoked there is 120 ug nicotine and about 50% 
of this is absorbed to the circulation in humans. After a 
single breath of a cigarette the concentration of nicotine 
reaches 0,15-0,25 (ig/ml in the arterial blood [14]. Subse- 
quently a person consuming one cigarette within 1 hour 
will have 18,3 ng/ml of nicotine in their blood. The 
study of Boyarsky has stroked our attention and lately 
the increasing attention to medical expulsive treatments 
has led us to evaluate the effect of smoking on spontan- 
eous expulsion of ureteral stones. 
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Our study has shown that spontaneous expulsion of 
stones is not affected from smoking in patients with 
stones <4 mm. However in the group of patients with 
stone diameter >4 mm the rate of spontaneous expul- 
sion was lower in patients with smoking habits. These 
results should be further confirmed with studies includ- 
ing larger numbers of patients. 

Conclusion 

Due to the small number of subjects neither a favorable 
nor un-favorable effect of smoking on spontaneous pas- 
sage of distal ureteral stones has been shown. However, 
spontaneous passage rates in patients with a stone diam- 
eter of >4 mm was lower in smokers. These results 
should be further confirmed with studies including lar- 
ger numbers of patients. 
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